The conductivity tensors of single crystals and polycrystals of RFe2 (R=Gd,Tb,Ho,Lu) and GdCo2 were determined in the visible and near UV ranges. The magneto-optical Kerr effect (MOKE) was studied at different temperatures and magnetic fields. The single-crystal data show more features and larger magnitudes in the MOKE spectrum than the polycrystalline data under the same experimental conditions. The theoretical optical conductivity tensors for these compounds were calculated using the tight-binding linear-muffin-tin orbital (TB-LMTO) method in the local spin-density approximation. The agreement between theory and experiment was poor except for LuFe2, in which the 4f shell is completely closed. The conductivity tensors of single crystals and polycrystals of RFe 2 (RϭGd,Tb,Ho,Lu) and GdCo 2 were determined in the visible and near UV ranges. The magneto-optical Kerr effect ͑MOKE͒ was studied at different temperatures and magnetic fields. The single-crystal data show more features and larger magnitudes in the MOKE spectrum than the polycrystalline data under the same experimental conditions. The theoretical optical conductivity tensors for these compounds were calculated using the tight-binding linear-muffin-tin orbital ͑TB-LMTO͒ method in the local spin-density approximation. The agreement between theory and experiment was poor except for LuFe 2 , in which the 4 f shell is completely closed.
I. INTRODUCTION
The electronic, magnetic, and magneto-optical properties of rare-earth transition-metal intermetallic compounds have been investigated by many authors due to their usefulness in technical applications. Among them, the rare-earth Fe 2 (RFe 2 ) intermetallic compounds have been attractive for their high Curie temperatures and the simple cubic Lavesphase (C15) crystal structure. Katayama et al. 1 measured the Kerr rotations of polycrystalline RFe 2 (RϭGd,Er,Ho,Dy, and Tb͒ using a null-type automatic Kerr spectrometer at room temperature with an applied magnetic field of 1.2 T. Mukimov et al. 2 measured the magneto-optical equatorial spectra of polycrystalline RFe 2 (RϭGd, Tb, and Er͒ prepared by arc melting. From these, they derived the offdiagonal optical conductivities for GdFe 2 , TbFe 2 , and ErFe 2 . The magneto-optical Kerr effect ͑MOKE͒ data in the present experiments using single crystals show more features and larger magnitudes than the polycrystalline data. The reasons for this will be discussed. The theoretical calculation of the magneto-optical properties of magnetic materials requires accurate self-consistent band-structure calculations, otherwise the wrong interband transitions will predict incorrect MOKE phenomena. In this work we present calculations based on the local spin-density approximation ͑LSDA͒ to density-functional theory. For many itinerant electron systems the LSDA works very well, however, it is known to have difficulty with systems containing localized orbitals or highly correlated states. Nevertheless, a comparison between experiment and LSDA calculations may be useful in understanding the limitations of the theoretical models, and in elucidating structures in the measured spectra when the models have validity.
II. EXPERIMENT
Single crystals of GdFe 2 , TbFe 2 , HoFe 2 , LuFe 2 , and GdCo 2 were grown from the binary melts. 3 This growth technique can be called a self-flux method in that no third element is used as a flux. 4 For example, single crystals of GdCo 2 were grown as follows. A button-shaped sample of polycrystalline Gd 0.55 Co 0.45 was prepared by arc melting under Ar on a water-cooled copper hearth. The button was packed into a Ta crucible and quartz wool was filled above the crucible. This assembly was sealed in a quartz tube under a partial pressure of argon. The sample was heated to 1140°C and cooled from 1140 to 950°C within 2 h, then slowly cooled from 950 to 700°C over a period of 132 h. The crystal grew during the first cooling step. At 700°C, the sample was inverted and spun in a centrifuge, forcing the still-liquid flux out through the quartz wool and leaving the crystal in the crucible. The quartz wool in the crucible acts as the filter during flux removal. The sizes of the crystals of GdCo 2 are typically 2ϫ1ϫ1 mm 3 . The surfaces of the asgrown single crystals were mirrorlike, so no further surface preparation was necessary. Other single crystals of RFe 2 can be grown similarly.
GdCo 2 crystallizes in the cubic Laves phase with the rareearth atoms arranged in the diamond structure consisting of two fcc structures displaced from each other by one-fourth of a body diagonal. The Co atoms are on sites of rhombohedral symmetry (3 m), in a tetrahedral arrangement with four rareearth atoms as next-nearest neighbors. All the RFe 2 compounds we measured have this structure.
Polycrystalline samples of GdFe 2 and TbFe 2 were prepared by arc melting. The surfaces of the polycrystals were polished with abrasives for the optical measurements, the final grade being a paste of 0.05-m diameter alumina, then cleaned with acetone and methanol. Finally, the samples were dried with dry N 2 . The crystals are well-defined single phases and the lattice constants obtained from x-ray diffraction patterns are in accordance with previous published data. For the measurement of the diagonal part of the optical conductivity, rotating analyzer ellipsometry was employed. Ellipsometry is widely used to study the optical properties of various materials. 5 The principle of ellipsometry is based on the fact that the state of polarization of light is changed on reflection. This change is directly related to the dielectric function of the reflecting material. With ellipsometry one measures the complex reflectivity ratio, 
͑2͒
where ‫ؠ‬ is the angle of incidence and ⑀ and are complex quantities. The ellipsometry measurements were done at room temperature in air without an external magnetic field. For n and k, the relative error is usually 2 -3%, depending on sample size and surface quality. For the magneto-optical measurements, a magneto-optical Kerr spectrometer was employed, using the polar Kerr geometry, in which the applied magnetic field is perpendicular to the sample surface and parallel with the incident light beam. The angle of incidence was less than 4°. The reflection of light at near normal incidence by a magnetized surface can be described by the Fresnel reflection coefficients r Ϯ ϭr Ϯ e i⌬ Ϯ , where Ϯ represents right and left circularly polarized light, respectively. 6 The definitions of Kerr rotation and ellipticity in terms of r Ϯ and ⌬ Ϯ are given by
An Al reference mirror is used to subtract the Faraday rotation due to the optical windows of the cryostat. It shows negligible Kerr rotation and ellipticity between 1 and 5 eV, even in high magnetic fields. 7 Furthermore, to subtract the strain birefringence of the windows we need to measure with both ͑positive and negative͒ field directions because the strain effect in the windows is independent of magnetic-field direction. Therefore the formula used for the Kerr rotation K is given by
where Ϯ are positive and negative magnetic fields, and the subscripts S and M designate the sample and reference mirror, respectively. The Kerr rotation changes sign under reversal of the applied magnetic field. The ellipticity K is determined in the same way. Each spectrum we reported is the result of four scans taken over a period of typically 4 h. For the Kerr rotation and ellipticity, the error depends on photon energy. it is below 0.005°below 4 eV and increases to approximately 0.05°at 5.2 eV. The principles of the magnetooptical Kerr spectroscopy technique used was based on the method of Sato and co-workers. 8, 9 The MOKE spectrometer and calibration methods are described in detail in Ref. 10 .
III. THEORY
In the macroscopic description of magneto-optical effects, the optical conductivity tensor and magneto-optical parameters are related by the Fresnel equations for reflection coefficients for right and left circularly polarized light. For small angles the complex Kerr rotation can be expressed in terms of the complex conductivity tensor components as
.
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From this, we see that the magneto-optical parameters are directly related to the off-diagonal optical conductivity xy . The relation between the measured magneto-optical parameters and the real and imaginary part of the off-diagonal optical conductivity tensor is given by
where
The experimental values of the optical constants n and k ͑real and imaginary parts of the complex refractive index͒ can be obtained from ellipsometry, and the experimental spectra of 2xy obtained from Eq. ͑6͒. These experimental spectra may be compared with the theoretical spectra from self-consistent electronic structure calculations.
For the band-structure calculation, the tight-binding linear muffin-tin orbital ͑TB-LMTO͒ method 12 based on the atomic-sphere approximation ͑ASA͒ with the inclusion of spin-orbit coupling is employed. It is well known that as the packing ratio of the crystal increases, the accuracy of the band-structure calculation improves for the TB-LMTO method. The structures of RFe 2 (RϭGd,Tb,Ho, and Lu͒ and GdCo 2 are appropriate for the TB-LMTO method because they are closely packed structures with high symmetry. The 4 f electrons of the rare-earth atoms are treated as valence electrons due to their important contributions to the magnetic and electronic structures of the rare-earth transition intermetallic compounds. The exchange-correlation potential has been included in the local spin-density approximation ͑LSDA͒ with the von Barth-Hedin form. 13 The k-integrated functions have been evaluated by the tetrahedron technique with 144 k points in the irreducible Brillouin zone. Once the self-consistent potential and charge are obtained, the diagonal and off-diagonal parts of the optical conductivity can be calculated easily through Kubo's linear-response theory 14 within the one-particle band theory. With this, one obtains the interband contribution to the conductivity tensor. A detailed derivation can be found in Wang's thesis. 11 Kubo's linear-response theory gives the following forms for the interband contribution to the conductivity tensor: 
where f () is the Fermi distribution function and l,n stand for the occupied and unoccupied energy band states at wave vector k, respectively. The momentum operator is expressed by
͑11͒
nl Ϯ (k) are matrix elements for the left-and right-circularly polarized components of the momentum operator, respectively. In Eq. ͑10͒, p ជ is the momentum operator and ជ ϫٌ ជ V represents the spin-orbit contribution to the matrix element. It is well known that in determining the magnetooptical effect the spin-orbit interaction, which lifts some of the degeneracies of the energy bands at high symmetry points or lines in k space, and the exchange splitting in magnetic materials play major roles. 15 The form of spin-orbit interaction added to the one-electron Hamiltonian is
where ٌ ជ V is the electric field generated by an effective potential due to not only all of the other electrons in the solid, but also the nuclear cores, and ជ is the Pauli spin operator. The spin-orbit interaction H SO couples the spin-up and spindown states and doubles the size of the Hamiltonian matrix from that of the scalar-relativistic one-spin Hamiltonian matrix. In addition, the spin-orbit interaction couples the orbital angular momentum of the electron to its own spin magnetic moment, and causes a reduction in the symmetry of the crystal. Magneto-optical effects also depend upon exchange effects accounting for the splitting of the degeneracy of spin-up and spin-down states. Erskine and Stern 16 showed how the spin-orbit interaction and exchange splitting affect the absorptive part of the off-diagonal conductivity by using an atomic picture, while Misemer 15 demonstrated this in a band picture. Note that in Eq. ͑9͒, there may be extensive cancellation of terms with opposite signs, and ͉ xy ͉ is typically of the order of 1% of ͉ xx ͉ . Thus xy can be a more sensitive test of the electronic structure than xx .
IV. RESULTS AND DISCUSSION
The measured absorptive parts of the diagonal optical conductivity ( 1xx ) for RFe 2 (RϭGd,Tb,Ho,Lu) and GdCo 2 are shown in Fig. 1 . Broad peaks were found between 2.0 and 3.0 eV for the these compounds. Sharipov et al. 17 obtained a similar broad peak between 2.0 and 3.0 eV in the real part of the diagonal optical conductivity for polycrystalline GdFe 2 .
Because the experiment has been conducted in air, oxidation on the surfaces of the samples cannot be avoided. 3 . The surface oxide need not be any of these, but could be an amorphous oxide. A correction can be made if the thickness and refractive index of the overlayer are known. A more serious problem is disproportionate oxidation of one of the two metallic elements, for that would leave Fe-or Gd-rich regions in the oxide layer or at its interface with the underlying metal, and these regions could contribute another component to the off-diagonal optical conductivity spectra. It appears that the growth of oxide layers on GdFe 2 and GdCo 2 is self-limiting, since the changes in ellipsometric spectra taken on a growth surface days, weeks and months after preparation decrease with time. However, Lee and Choudhury 22 have shown that in GdCo 2 , Co precipitates in the oxide, especially if the sample is heat treated.
We have studied the oxide layers of GdFe 2 and GdCo 2 by Auger spectroscopy, secondary-ion mass spectroscopy, and x-ray induced photoemission, all as a function of sputtering time with Ar or Ne ions. The three techniques agree that the composition of the oxide is reasonably homogeneous throughout its depth and that the underlying compound is similarly homogeneous with depth. However, the Co x-ray photoemission spectroscopy spectra show a peak shift with increasing depth in the oxide indicative of more metallic binding; Co precipitates may be present. The sputter times to the interface led to an estimate of 200-500 Å for the oxide thickness. Multiple-angle ellipsometry led to an oxide thickness estimate of 300-400 Å for LuFe 2 ent dielectric with an effective refractive index and thickness. Corrections for several assumed thicknesses of oxide overlayer on GdCo 2 have been made, 26 assuming the refractive index of the oxide is that of SiO 2 . The corrections increase the magnitude of 1xx , but do not alter the structures appreciably. However, in 2xy the positions of peaks shift upon correction, accompanied by changes in the magnitude; the relative changes are more significant than in 1xx . Figures 2 and 3 show the Kerr rotation and ellipticity measured at room temperature using a NdFe 2 B 14 permanent magnet with a magnetic field of approximately 0.5 T. As shown in Figs. 3 and 4 , the MOKE spectra are quite diverse. The peak positions of the Kerr rotation and ellipticity are noticeably shifted from each other and fine features are also observed. For LuFe 2 , the sign of the Kerr rotation and ellipticity is negative while those of the others cross from positive to negative. This is described in detail in the summary and conclusions. At room temperature, an applied field of 0.5 T yields about 90% magnetic saturation for GdFe 2 , GdCo 2 , LuFe 2 and about 70% for TbFe 2 and HoFe 2 from the superconducting quantum interference device measurements. At room temperature, they are all ferrimagnetic with Curie temperatures between 600 and 800 K. These data contain no effects of Faraday rotation or strain induced birefringence. The absorptive parts of the offdiagonal optical conductivity ( 2xy ) for these compounds are shown in Fig. 4 . The magnitude of 1xx is much larger than that of 2xy . The sign of 1xx is always positive while that of 2xy can be both positive and negative as shown in Fig. 1 . The similar broad peaks in 1xx are shifted away from each other in the case of 2xy as shown in Fig. 4 . The Kerr rotations of single-crystal and polycrystalline GdFe 2 , measured at different temperatures and magnetic fields, are shown in Fig. 5 . The solid squares and the solid circles represent the Kerr rotations of single-crystal GdFe 2 measured at room temperature with an applied magnetic field of about 0.5 T and measured at 7 K with an applied magnetic field of 1.4 T. The Kerr rotation of single crystal GdFe 2 measured at higher magnetic field and lower temperature shows clearer features and a larger magnitude as expected. As shown in Fig. 6 , the magnetic moment of single-crystal GdFe 2 is fully saturated with an applied magnetic field of 1.4 T at 5 K. We made polycrystalline GdFe 2 by arc melting and polished it mechanically for the optical measurements. The Kerr rotation of a single crystal of GdFe 2 crosses from positive to negative at 3.1 eV while that of polycrystalline GdFe 2 remains positive.
The Kerr rotation measured out of the cryostat at room temperature with an applied magnetic field of 0.5 T has no Faraday rotation due to the windows and no-strain induced birefringence due to differential thermal expansion or pressure differential on the windows. Kerr rotations measured inside the cryostat and outside of the cryostat cross zero at the same energy, 3.1 eV, as shown in Fig. 5 . This means that the shift of the Kerr rotation due to strain or Faraday rotation measured inside the cryostat is negligible, i.e., the corrections were adequate. The Kerr rotation measured inside the cryostat has a maximum value of about 0.3°at 1.5 eV and a minimum value of about Ϫ0.3°at 3.8 eV, crossing zero at 3.1 eV, while the Kerr rotation measured out of the cryostat has a maximum value of about 0.12°at 1.5 eV and a minimum value of about Ϫ0.15°at 3.9 eV, crossing zero at 3.1 eV. From these comparisons between measurements inside and outside the cryostat, one can see very similar features: the magnitudes of the Kerr rotation are different due to different magnitudes of the magnetic fields. Figure 7 shows the Kerr rotations and ellipticities of single-crystal and polycrystal TbFe 2 measured at different temperatures and applied magnetic fields. The peak negative Kerr rotation appeared around 4.6 eV for both samples measured at 295 K and 0.5 T, similar to that of Katayama's polycrystalline data. 1 For polycrystalline TbFe 2 measured at 7 K and 1.26 T, the absolute magnitude of the Kerr rotation at 4.6 eV is quite similar to that of Katayama 1 measured with polycrystalline TbFe 2 at room temperature and 1.2 T. The magnitude of the Kerr rotation of the single crystal of TbFe 2 at 4.6 eV is 0.46°while that of the polycrystal of TbFe 2 is 0.12°measured under the same conditions. The Kerr rotation of the single crystal is almost four times larger than that of the polycrystalline sample. Compared to the Kerr rotation of Katayama, the magnitude and shape are quite similar in the case of the single crystal, even though we applied a smaller magnetic field. There is a small flat shoulder between 2.2 and 2.8 eV in the Kerr rotation spectrum of TbFe 2 of Ref. 1 . As shown in Fig. 7 , we can see also a similar feature between 2.1 and 3.0 eV, but the shoulder is more clear than that of Ref. 1 . In the case of our polycrystalline sample, the Kerr rotation is smaller than that in Ref. 1, due to smaller applied magnetic field.
We found that the single-crystal TbFe 2 shows a larger Kerr rotation and more features than the polycrystal under the same experimental conditions. This result may have several causes. First, mechanical polishing of the polycrystal causes surface strain, so the magnetic domains may be more difficult to align compared to samples with unstrained surfaces. Therefore one can expect a higher magnetic field is required to achieve saturation than for an unstrained surface. To relax the strained surface, annealing the sample may be necessary. However, we found annealing the polycrystalline TbFe 2 in vacuum expedited oxidation and grain growth. The annealed surface lost its luster due to the oxidation or due to grain growth, which caused roughening. Chemical etching may dissolve one component more than the other component. The surface of the single crystal of TbFe 2 grown from the binary melt is mirrorlike, so no further surface treatments were necessary to make the surface suitable for optical measurements. Therefore no surface strain problem arose from mechanical polishing as for the polycrystal sample. The second factor which may affect the surface quality is oxidation. While polishing the surface of a polycrystalline sample with alumina solution, contact with water is unavoidable. This may expedite the rate of oxidation. It is known that higher humidity increases the oxidation rate. 27 Allen and Connell MOKE spectra of the magnetic materials under investigation.
We also measured Kerr rotation and ellipticity of HoFe 2 at different temperatures and different magnetic fields. Figure 8 shows the Kerr rotation and ellipticity of a single crystal of HoFe 2 measured at 7 and 295 K and 0.5 and 1.6 T, respectively. At 7 K and 1.6 T, the magnetic moment of single crystal of HoFe 2 is about 90% of the saturated magnetic moment. The negative peak position appeared at 3.7 eV for both samples. The absolute magnitude of the peak Kerr rotation of polycrystalline HoFe 2 measured 1 with an applied magnetic field of 1.2 T is only 0.17°. Compared to that, the absolute magnitude of the peak Kerr rotation of the single crystal of HoFe 2 is 1.1°, six times larger. Even with an applied magnetic field of 0.5 T, the peak Kerr rotation is larger. But the peak position for HoFe 2 reported in Ref. 1 for polycrystalline specimens is shifted to higher energy by 0.3 eV compared with our data. This difference might come from the effect of oxidation on the surface of the sample, but this needs to be studied more.
As far as we know, there has been no report on the bremsstrahlung isochromat spectroscopy ͑BIS͒ or inverse photoemission spectroscopy ͑IPES͒ spectrum of single crystals of RFe 2 (RϭGd, Tb, and Ho͒. The locations of the occupied and unoccupied 4 f levels of bulk Gd metal are Ϫ8.5 and 3.5 eV with respect to the Fermi level, respectively, from PES and IPES data. 29 The LSDA calculation of GdFe 2 using the TB-LMTO with spin-orbit interactions included gives the positions Gd-4 f occupied and unoccupied states as Ϫ3.5 and 1.3 eV with respect to the Fermi level, respectively. The difference of the occupied states between the experiment and theory based on the LSDA of Gd-4 f states are very large, Ϫ8.5 and Ϫ3.5 eV, respectively. The LSDA does not treat the strong correlations of the localized 4 f electrons in GdFe 2 correctly. The theoretical 2xy of RFe 2 (RϭGd, Tb, and Ho͒ using the TB-LMTO based on the LSDA are not in agreement with the experimental 2xy , both in magnitude and spectral shapes due to the incorrect electronic structures which lead to the wrong interband transitions.
10 Figure 9 shows the comparison for the experimental and theoretical absorptive part of off-diagonal optical conductivity for HoFe 2 and TbFe 2 between theory and experiment. The peak positions and shapes of the experiment spectra do not agree with the results obtained from the TB-LMTO method. Compared to the poor agreement between theory and experiment for RFe 2 whose 4 f shell is open, the magneto-optic spectra of LuFe 2 whose 4 f shell is closed agreed well with theoretical spectra obtained using the TB-LMTO scheme. Figure 10 shows the experimental and theoretical values of the absorptive part of the off-diagonal optical conductivity ( 2xy ) of LuFe 2 . The theoretical 2xy was obtained from Eq. ͑9͒. For compounds containing rare earths with a partially filled 4 f shell the localized 4 f states cannot be adequately treated with the LSDA, and the so-called LSDAϩU method, which explicitly includes the on-site Coulomb interaction among highly correlated localized electrons, seems to offer the possibility of an improved description of the magneto-optic spectra.
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V. SUMMARY AND CONCLUSIONS
We have grown single crystals of rare-earth transition (RT) intermetallic compounds. We have measured the optical constants of these samples using a spectroscopic ellipsometer. By combining the magneto-optical parameters ͑Kerr rotation and ellipticity͒ and the optical constants, we obtained the off-diagonal optical conductivity at room temperature.
The absorptive parts of the optical conductivities ( 1xx ) of RFe 2 (RϭHo, Tb, Gd, and Lu͒ and GdCo 2 , Fig. 1 , have very similar features, broad peaks between 2.0 and 3.25 eV. Ellipsometry shows little differences due to the different number of 4 f electrons in the RT 2 compounds and the different magnetic properties of these materials.
The absorptive part of the off-diagonal optical conductivity ( 2xy ) can be compared directly with the theoretical 2xy obtained from electronic structure calculations of the magnetic materials. In the case of LuFe 2 in which the 4 f states are fully occupied, the theoretical and experimental values of magneto-optical parameters and off-diagonal optical conductivity agree well with each other. 31 But for other RFe 2 and GdCo 2 , where the 4 f states are not fully occupied, the 4 f electrons are actively involved in the magnetic properties and electronic properties of the samples and the LSDA approach did not give good results.
Compared to the spectrum of 1xx , the spectrum of 2xy ͑Fig. 4͒ shows quite diverse features. First, 2xy of LuFe 2 is positive at low energies while those of the other samples are negative. This can be explained from the magnetic properties of these compounds. In LuFe 2 , the magnetic moments are dominated by Fe because the 4 f states of Lu are fully occupied. Therefore the magnetic moments of Fe are aligned parallel to the applied external magnetic field. The magnetic moments of the other RFe 2 samples are dominated by rare earths and the Fe moments align opposite to the applied field. This means the Kerr rotation in RFe 2 contributed by the Fe character is opposite in sign to that of elemental Fe and LuFe 2 due to the ferrimagnetic properties of RFe 2 .
Second, the magnitude of the MOKE of GdFe 2 is larger than that of GdCo 2 , as shown in Figs. 1-3 . It may be due to the weaker exchange splitting of Co. The different features in 2xy , Kerr rotation, and ellipticity of GdFe 2 and GdCo 2 arise from different exchange splitting and different strengths of the hybridization between Gd and Fe or Co.
Third, the positions of the broad peaks in 2xy in HoFe 2 ,TbFe 2 , and GdFe 2 are different ͑Fig. 4͒. In the case of 1xx , the peaks are located around 2.5 eV. But in 2xy , the peaks located in the higher energy region are between 3.2 and 4.5 eV. The different peak positions among GdFe 2 , HoFe 2 , and TbFe 2 could be caused by different positions of the occupied and unoccupied 4 f states of the rare earths relative to the Fermi energy.
Because Fe is the common element in RFe 2 compounds, the different features of 2xy related to MOKE are related to the different magnitudes of the spin-orbit coupling and exchange splitting of rare-earths and hybridization between the rare-earth bands and the Fe bands. The Fe-3d spin-orbit interaction is common to all RFe 2 . It is much smaller than that of R-4 f and R-5d. Therefore it may not be an important factor in generating different magnitudes of 2xy among the RFe 2 series. The different electronic structures caused by the different hybridization between the rare-earth bands and the Fe bands may play a role in producing different features of 2xy in RFe 2 series. One should notice that the MOKE is dependent not only on the spin-orbit interaction itself but also on the joint density of states and the dipole matrix elements. 15 
Katayama
1 argued that the absolute magnitudes of the peak Kerr rotations in RFe 2 decrease with increasing 4 f electron count and the absolute magnitude of the peak Kerr rotation of TbFe 2 is two times larger than that of HoFe 2 . Their measurements are contrary to the fact that the MOKE has a linear dependence on the strength of the spin-orbit interaction when other physical parameters are fixed. 15 The spin-orbit splitting ⌬ so increases as the number of 4 f electrons increases in rare earths. 32 Therefore the spin-orbit interaction of 4 f states of Ho in HoFe 2 is larger than that of Tb in TbFe 2 . Thus we expect MOKE to be larger in HoFe 2 than in TbFe 2 . As shown in Fig. 4 , the magnitude of the peak of 2xy of HoFe 2 is larger than that of TbFe 2 . The magnitude of the Kerr rotation of HoFe 2 measured at 295 K in 0.5 T is similar to that of TbFe 2 shown in Fig. 2 , unlike the measurement of Katayama. The difference may arise because the differences between polycrystalline and single-crystal samples. It is clear that MOKE measurements are better carried out using single-crystalline specimens.
